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EXTENDABLE GUIDEWIRE FOR VASCULAfl PROCEDURES 


BACKGROUND OF THE INVENTION 

This invention generally relates to guldewires 
for use in vascular procedures such as angioplasty, 
angiography, and valvuloplasty, and more particu- 
larly to a telescoping guidewire and the metftods of 
using the same in such procedures. 

Guidewires are currently used to facilitate the 
placement of catheters in the arterial system of a 
patient for cardiovascular procedures such as coro- 
nary angioplasty, angiography and valvuloplasty. 
The guidewire is typically on the order of 20-50 cm 
longer than the catheter to permit the guidewire 
and the catheter to be advanced relative to each 
other as they are steered into position in the pa- 
tient's body. 

In order to change catheters, the guidewire is 
generally removed from the patient's vascular sys- 
tem, an exchange wire is inserted in its place, the 
existing catheter is removed and a new catheter is 
steered over the exchange wire to its proper posi- 
tion, the exchange wire is removed, and the 
guidewire repositioned with the new catheter. The 
exchange wire is substantially longer than the 
guidewire, and it generally extends outside the 
patients body for a distance greater than the 
length of the catheter. With a dilatation catheter 
having a length on the order of 120-140 cm, for 
example, a guidewire might have a length on the 
order of 175 cm, and an exchange wire might have 
a length on the order of 300 cm. The use of an 
exchange wire has the obvious disadvantage that it 
adds extra steps to the procedure. In addition, it 
requires the doctor to have an additional wire for 
this purpose. 

What has been added and heretofore unavail- 
able is a system which eliminates the need for an 
exchange catheter without complicating the cath- 
eter exchange procedure. The present Invention 
satisfies this need. 


SUMMARY OF THE INVENTION 

In general this invention provides a new and 
improved guidewire for vascular procedures such 
as coronary angioplasty, angiography, and val- 
vuloplasty which has a telescoping section which 
facilitates adjustment of the guidewire between ex- 
tended and retracted lengths and which can be 
utilized both in the placement of catheters and in 
the exchange of one catheter for another without 
removing the guidewire from the patient's vascular 
system. 


In accordance with the invention, a guidewire is 
provided with first and second telescopically exten- 
dable sections movable between axially extended 
and retracted positions and having means for re- 

s teasably securing the two sections in the extended ■ 
position to facilitate the exchange of catheters. The 
guidewire is positioned within the vascular system 
of a patient with the two telescoped sections in 
their retracted position, and a first catheter is ad- 

ro vanced along the wire to a desired position in the 
patient's body. When the first catheter is to be 
replaced, the guidewire is extended without disturb- 
ing the tip portion of the wire within the patient. 
The first catheter is then withdrawn from the body 

T3 over the extended guidewire. and a second cath- 
eter is inserted into the body over the extended 
wire. The guidewire may then return to its retracted 
position. Thus, there is no need for replacing the 
guidewire during these procedures. These and oth- 

20 er advantages of thB invention will become more 
apparent from the following detailed description of 
the invention and the accompanying exemplary 
drawings. 

2S 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a centerllne sectional view of a 
telescoping guidewire embodying features of the 
30 invention; 

RG. 2 Is an enlarged centerfine sectional 
view of the flexible tip section of the embodiment 
shown In FIG. 1; 

FIGS. 3-6 are fragmentary side elevatonal 
3S views illustrating several methods of assembling a 
telescoping guidewire according to the invention; 
and 

FIG. 9 is a fragmentary side elevational view 
of the embodiment shown in FIG. i . 

40 

DETAILED DESCRIPTION OF THE INVENTION 

As Illustrated in FIG. 1, the telescoping 
*s guidewire 10 which embodies features of the inven- 
tion comprises an outer tubular member 11. an 
inner shaft or wire 12. and a distal tip section 13. 
Shaft 12 Is telescopically mounted within tubular 
member 11 for axial movement between axially 
so extended and retracted positions. 

Tip section 13 comprises a relatively flexible 
spring coil 16 and a core wire 17. The spring coil 
16 extends axiaJry from the distal end of tubular 
member 1 1 for a distance on the order of 30-40 cm 
for cardiovascular procedures and has an outer 
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diameter which is approximately equal to the outer 
diameter of the tubular member 1 1. The core wire 
17 extends axially within the spring coil 10 and 
projects from the proximal end of the coil by a 
relatively short distance. e.g.. 1-5 cm for cardiovas- 
cular procedures. The projecting portion of core 
wire 17 extends into the distal portion of tubular 
member 11 and is aftixeo thereto by suitable 
means such as by soldering as shown at 16. A 
rounded tip 19 is formed at the distal end cf the 
spring coil 16 by suitable means such as a bead of 
solder. At least a portion of the spring coil 16 is 
preferably fabricated of a radiopaque material such 
as platinum so that it can be observed with a 
lluoroscope. The proximal end of the spring coil 16 
is affixed to the core wire 17 by suitable means 
such as soldering, as indicated by the reference 
numeral 20. 

In the embodiment illustrated in FIGS. 1 and 2, 
the core wire 17 of tip section 13 decreases in 
cross -sectional extent and increases in flexibility 
toward the distal end of the wire, The particular 
core wire 17 shown has a proximal end portion 21 
of slightly smaller diameter than the inner diameter 
of tubular member 11, a central portion 22 of 
smaller diameter than the proximal end portion, 
and a flattened distal end portion 23, with tapered 
sections 24. 26 between the othBr portions. The 
flattened distal end portion 26 of the core wire 
extends into the rounded tip 1 9 at the distal end of 
the spring coil IS and is affixed thereto. It will be 
understood, however, thai core wire 17 can have 
any suitable configuration desired and that it can 
terminate prior to tip 19. if desired. The core wire 
can be fabricated of any suitable material such as 
stainless steel. 

Tubular member 1 1 has an outer diameter and 
a length corresponding to the dimensions of the 
catheters with which it is to be used. For dilatation 
catheters having a length on the order of 120-140 
cm, for example, the tubular member 11 may have 
a length on the order of 145 cm. The. diameter of 
the tubular member 1 1 depends upon the type of 
procedure in which the guldewlre will be used. For 
angioplasty, the tubular member 1 1 may typically 
have a diameter on the order of .010-018 inch, and 
for angiography or valvuloplasty, it typically has a 
diameter on the order ol 018- .045 inch. The tubu- 
lar member 1 1 has a wall thickness on the order of 
.002 inch and an axially extending lumen 26 with a 
diameter on the order of .006 inch smaller than the 
outer diameter of the tube. Thus, for example, a 
.018 inch tube might have a lumen with a diameter 
on the order of .012 inch, and a .014 inch tube 
might have a lumen diameter on the order of .008 
inch. The tubular member 11 is fabricated of a 
suitable material such as a hollow stainless steel 
tube commonly known as hypodermic or "hypo* 


tubing. The tubing preferably has a coating of a 
lubricious material such as Teflon or Micro 
Glided 

The length of shaft 12 corresponds approxi- 

s mately to the length of tubular member 1 1 and :he 
diameter of the former slightly smaller than the 
inner lumen Of the latter so that the shaft 12 can 
slide freely within the lumen 28 of the tubular 
member 11 between the retracted position shown 

to in phantom in FIG. 1 and the extended position 
shown in full tine. For example, with a tubular 
member 11 having a length of 145 cm and a lumen 
diameter 28 on the order of .012 inch, the shaft 12 
may have a diameter on the order of .010 inch and 

is a length that provides the guidewire 10 with an 
overall length on the order of 300 cm in the ex- 
tended position. The shaft 12 is thus movable 
between a retracted position in which the majority 
of the shaft 12 is within the tubular member 1 1 and 

20 an extended position in which the majority of the 
shaft 12 projects from the proximal end of the 
tubular member 11. 

Means are provided for releasably securing the 
shaft 12 in the extended position. This means may 

25 include, for example, as shown in FIG. 1 . an area 

31 of increased lateral dimension toward the distal 
end of the shaft 12 and an area 32 of decreased 
lateral dimension toward the proximal end of the 
tubular member 11. The area 31 of increased lat- 

30 eral dimension may be formed by flattening the 
distal end portion of the shaft 12. as Illustrated in 
FIG. 5. or by building up the distal end portion with 
a material such as solder, as indicated in FIG. 6. 
The area 32 of decreased dimension can be 

as formed by crimping or dimpling the proximal end 
portion of the shaft 11 or by reducing the inner 
diameter of the tubular member, e.g., by swaging. 
Good results have been obtained with inwardly 
projecting dimples 35 spaced 10 degrees apart 

40 around the inner circumference of tube 11. The 
relative diameters of the enlarged area 31 and the 
reduced area 32 are such that the shaft 12 and the 
tubular member 11 are locked together by a friction 
fit between these two areas. With a shaft 12 having 

4s a diameter of .010 inch, for example, the distal end 
portion can be flattened to a width on the order of 
.011 inch or built up to a diameter on the order of 
.011 inch, and the proximal end portion of the 
tubular member 11 can be crimped to leave an 

so opening of about .0102 inch between the inner 
ends of the dimples 35. This permits the shaft 12 
to move freely between the extended and retracted 
positions, while permitting the shaft 12 to be se- 
cured In the extended position but readily released 

55 therefrom. The enlaiged area 31 and reduced area 

32 also prevent the shaft 12 from being withdrawn 
completely from the tubular member 11. Several 
areas of friction fit can be provided along the 
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length of the interior of tubular member 11. if 
desired to provide several secured extruded posi- 
tions. 

A handle 33 is mounted. on the proximal one 
portion of shaft 12 and, as shown in RG. 1, may 
comprise a coil which is affixed to the shaft by 
soldering the proximal and distal ends of the coil to 
the shaft, as indicated by reference numerals 34, 
38. The solder bead 34 at the proximal end of 33 is 
rounded to form a smooth proximal tip for the wire. 
The handle preferably has a diameter about the 
same as the outer diameter of tubular member 1 1 
and a length on the order of about 3 cm. if cesired. 
the handle 33 can be formed of another suitable 
materia) such as shrink tubing or any other material 
which can be affixed to the shaft to facilitate grip- 
ping the same. 

FIGS. 3-9 illustrate several methods of manu- 
facturing the telescoping guidewire in which tip 
section 13 is assembled with core wire 17 extend- 
ing from the proximal end of coil 16. A piece of 
hypo tubing is cut to the desired length (e.g., 145 
cm) for tubular member 11 and the ends thereof 
deburred. The tubular member is then ground to 
the desired diameter (e.g., .0175 inch) and is coat- 
ed with a material having a low coefficient of fric- 
tion. The core wire 17 projecting from the proximal 
end of the tip assembly 13 is inserted into the 
distal end of the lumen 28 in the tube 1 1 . as shown 
in FIG. 3. and is soldered to the tubing 11 at 18 to 
bond the tip assembly 13 to the tubular member 
11. The spring coil 16 is bonded to the wire 17 at 
19 and 20 as shown in FIGS. 1 and 4. 

The distal end of a shaft 12 Is preferably flat- 
tened as shown in FIG. 5 or built up as shown in 
FIG. 6 to the desired dimension (e.g.. .011 inch) to 
form enlarged area 31. Thereafter the distal end of 
shaft 12 is inserted into lumen 28. The proximal 
end portion of the tubular member 11 is then 
crimped at 32 to form the area of reduced diameter 
32 which cooperates with the enlarged distal end 
portion 31 of the shaft 12 to releasably secure the 
shaft 12 in the extended position and should pre- 
vent it from being withdrawn completer/ from the 
tubular member 11. The shaft 12 is then cut to the 
extent necessary so that the guidewire 10 will have 
a desired overall length of 300 cm in the extended 
position. A handle 33 is mounted on the proximal 
end of the shaft 12 in any suitable manner. 

The operation and use of the telescoping guide 
wire 10 in accordance with the invention generally 
is as follows. It is assumed that the catheter Is of 
the balloon dilatation type and that It has a hemo- 
static side arm adapter with a guidewire portion at 
its proximal end. It is also assumed that the cath- 
eter and the dilatation system have been purged of 
air and otherwise prepared for use. H desired, the 
tip section 13 of the guidewire can be shaped or 


bent to a desired configuration to facilitate naviga- 
tion through the coronary anatomy. 

A guidewire 10 is inserted through the hemo- 
static side arm adapter and into the guidewire 

s portion of the catheter. With the guidewire 10 in its 
retraced position, it is advanced through the intro- 
ducer and the guidewire lumen of a dilatation cath- 
eter until the wire tip is just proximal to the catheter 
Bp. The introducer is then removed by withdrawing 

;o it over the guidewire. and the varve which seals the 
guidewire 10 is closed so that the valve seats 
around the wtre 10 but does not Inhibit intentional 
axial movement thereof. 

The dilatation catheter and the guidewire 10 

is are introduced into the patient through a guiding 
catheter. Wfth the guiding catheter positioned in 
the coronary ostium, the dilatation catheter is ad- 
vanced so that it is just proximal to the tip of the 
guiding catheter, tf desired, a torquing device can 

20 be attached to the proximal end portion of the 
guidewire to facilitate manipulation of the 
guidewire. 

The tip 19 of the guidewire is advanced be- 
yond the distal end of the dilatation catheter while 

25 holding the dilatation catheter in place. As the 
guidewire 10 is advanced, it is rotated and steered 
into the selected artery. The guidewire tip is prefer- 
ably advanced through the stenotic area and be- 
yond it, if possible. This permits the balloon portion 

so of the dilatation catheter to be positioned over a 
more supported section of the guidewire within the 
lesion. The placement of the guidewire 10 is mon- 
itored by observing the position of radiopaque 
spring coil 16 with a Uuoroscope. Once the 

as guidewire is in position, it is held in place and the 
dilatation catheter is advanced along it into the 
lesion. 

To exchange catheters, the guidewire is ex- 
tended by withdrawing shaft 12 from tubular mem- 

40 ber 11 while holding the tubular member 11 in 
place. The distal portion of the guidewire thus 
remains in the coronary anatomy and the proximal 
portion extends outside the pattern's body. The 
shaft is extended until the enlarged distal end por- 

45 tj on 31 of the shaft 12 engages the portion 32 of 
the tubular member 1 1 which is reduced in diam- 
eter to releasably lock the two members together. 
With the tip of the guidewire stilt positioned in the 
coronary anatomy, the torquing device is removed 

so from the proximal end of the guidewire 10, and the 
dilatation catheter is withdrawn from the patients 
body over the extended length of shaft 12 of the 
guidewire 10. 

The new dilatation catheter Is prepared tn the 

5s conventional manner, then advanced over the ex- 
tended wire 10 and into the patient's body until the 
balloon crosses the lesion. The guidewire 10 is 
then returned to its retracted length by grasping 
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the sections 11 and 12 of the wire 10 close to the 
connection and reinserting the shaft 12 into the 
tubular member. 

The guidewire 10 can be extended and re- 
tracted as many times as necessary by following 
the steps discussed above. 

The invention has a number of important fea- 
tures and advantages. The wire can be extended 
from a standard guidewire length to an exchange 
wire length by simply pulling the inner shaft out 
from the main body of the wire, thereby permitting 
a dilatation catheter to be easily ro moved and 
replaced during an exchange procedure without 
removal of the guidewire and insertion of an ex- 
change wire. When the wire is fully extended, the 
friction fit between the extendable shaft and the 
main body of the wire provides a secure connec- 
tion. When the exchange procedure is completed, 
the shaft can be retracted to facilitate manipulation 
of the guidewire within the coronary anatomy. 

It is apparent from the foregoing that a new 
and improved telescoping guidewire and method of 
manufacturing and using the same have been pro- 
vided. While only preferred embodiments adapted 
for use in cardiovascular procedures such as an- 
gioplasty, angiography, and valvuloplasty have 
been described herein in detail, it will be apparent 
to those familiar with the art that certain modifica- 
tions and improvements can be made without de- 
parting from the scope of the invention as defined 
by the following claims. 


Claims 

1. An extendable guidewire for use in vascular 
procedures, comprising a first elongated member 
(11) having proximal and distal ends, a second 
elongated member 02) having proximal and distal 
ends interfiling the first elongated member and 
movable between extended and retracted positions, 
and means (31, 31a, 32) for reieasably securing the 
second elongated member to the first elongated 
member in the extended position. 

2. The extendable guidewire of claim 1 wherein 
the first elongated member is of tubular construc- 
tion. 

3. The extendable guidewire of claims 1 or 2 
wherein the second member is an elongated shaft 
adapted to fit into the first elongated member. 

4. The extendable guidewire of claim 3 wherein 
the means for reieasably securing the shaft within 
the first elongated member in the extended posi- 
tion comprises an area (31, 31 a) of increased lat- 
eral dimension toward the distal end of the shaft, 
and an area (32) of decreased internal lateral di- 
mension toward the proximal end of the first elon- 
gated member. 


5. The extendable guidewire of claim 3 wherein 
the dtetal end of the shaft is Rattened (31) to form 
the area of increased lateral dimension. 

6. The extendable guidewire of claim 3 wherein 
5 a body of solder (31a) is bonded to the cSstal end 

of the shaft. 

7. The extendable guidewire of claim 3 wherein 
an area toward the proximal end of the tubular 
member is crimped (32) to reduce the internal 

to lateral dimension thereof. 

8. The extendable guidewire of claim 3 adapt- 
ed for use in a cardiovascular procedure such as 
angioplasty, angiography, or valvuloplasty, wherein 
a flexible tip (13) is provided extending axially from 

;s the distal end of the tubular member. 

9. A method of constructing an extendable 
guidewire for use In vascular procedures, compris- 
ing the steps of: 

(a) affixing a flexible tip to the distal end of a 
20 tubular member having an axially extending lumen; 

(b) inserting the distal end portion of an 
elongated shaft having a lateral dimension larger 
than the remainder of the shaft into the lumen of 
the tubular member; and 

25 (c) decreasing the lateral dimension of the 

lumen toward the proximal end of the tubular mem- 
ber to a dimension slightly less than the larger 
lateral dimension of the shaft so that the shaft can 
move freely within the lumen between axially ex- 

30 tended and retracted positions with the portions of 
increased and decreased lateral dimension being 
frictionally engageable with each other to reieas- 
ably secure the shaft in the extended position 
within the tubular member. 

35 

10. The method of claim 9 wherein the distal 
end portion of the shaft is flattened to increase the 
lateral dimension thereof. 

11. The method of claim 10 wherein solder is 
40 bonded to the distal end portion of the shaft to 

increase the lateral dimension thereof. 

12. The method of any one of claims 9-11 
wherein the hollow tubular member Is crimped in 
the proximal end thereof to decrease the lateral 

45 dimension of the lumen. 


so 
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